Journal of the International Association of Volcanology and Chemistry of the Earth’s Interior 


Executive Editor 


Volume 55 1992/93 


H.-U. Schmincke 
GEOMAR 
Wischhofstrasse 1-3 
D-24148 Kiel, Germany 


Editorial Board 


S. Carey 

Graduate School of 
Oceanography 

University of Rhode Island 
South Ferry Road 
Narragansett, RI 02882-1197 
USA 


T. H. Druitt 

Département des Sciences 
de la Terre 

Université Blaise Pascal 

5 Rue Kessler 

F-63038 Clermont-Ferrand 
France 


D. Dzurisin 

U.S. Geological Survey 
Cascades Volcano Observatory 
5400 MacArthur Boulevard 
Vancouver, WA 98661, USA 


T. Einarsson 

Department of Geosciences 
Geosciences Building 
University of Iceland 

IS-101 Reykjavik, Iceland 


W. F. Giggenbach 
Institute of Geological 
and Nuclear Sciences 
P'O2B0xX 311312 

Lower Hutt, New Zealand 


W. Hildreth 

U.S. Geological Survey 

MS 910 

345 Middlefield Road 
Menlo Park, CA 94025, USA 


B. F. Houghton 

DSIR Geology and Geophysics 
P.O. Box 499 

Rotorua, New Zealand 


C. Jaupart 

Institut de Physique 

du Globe (P6) 

Université de Paris 6 et 7 

4, place Jussieu, Tour 14-15 
F-75252 Paris Cedex 05, France 


H. Kanamori 

Seismological Laboratory 252-21 
California Institute of 
Technology 

Pasadena, CA 91125, USA 


M. Rosi 

Dipartimento di Scienze 
della Terra 

Universita di Pisa 

Via S. Maria, 53 

|-56100 Pisa, Italy 


fe, Wh 

Department of Earth Sciences 
Faculty of Science 

Kobe University 

Nada 

Kobe 657, Japan 


Springer 
International 


Bulletin of Volcanology was founded in 1922, as Bulletin Volcanologique, and is the 
official journal of the International Association of Volcanology and Chemistry of the 
Earth’s Interior (IAVCEl). Beginning with Volume 48 (1986), published by Springer 
International and edited by H.-U. Schmincke and S. R. J. Sparks, and as of Volume 
54 (1991/92) edited by H.-U. Schmincke and G. A. Mahood. From Volume 55 (1992/ 
93) edited by H.-U. Schmincke. 


Copyright 

Submission of a manuscript implies: that the work described has not been published before (except in the form of 
an abstract or as part of a published lecture, review, or thesis); that it is not under consideration for publication 
elsewhere; that its publication has been approved by all coauthors, if any, as well as by the responsible authori- 
ties at the institute where the work has been carried out; that, if and when the manuscript is accepted for publi- 
cation, the authors agree to automatic transfer of the copyright to the publisher; and that the manuscript will not 
be published elsewhere in any language without the consent of the copyright holders. 


All articles published in the journal are protected by copyright, which covers the exclusive rights to reproduce and 
distribute the article (e.g., as offprints), as well as all translation rights. No material published in this journal may 
be reproduced photographically or stored on microfilm, in electronic data bases, video disks, etc., without first 
obtaining written permission from the publisher. 


The use of general descriptive names, trade names, trademarks, etc., in this publication, even if not specifically 
identified, does not imply that these names are not protected by the relevant laws and regulations. 


While the advice and information in this journal is believed to be true and accurate at the date of its going to 
press, neither the authors, the editors, nor the publisher can accept any legal responsibility for any errors or 
omissions that may be made. The publisher makes no warranty, express or implied, with respect to the material 
contained herein. 


Special regulations for photocopies in the USA: Photocopies may be made for personal or inhouse use beyond 
the limitations stipulated under Section 107 or 108 of the U.S. Copyright Law, provided a fee is paid. This fee is 
US $ 0.20 per page per copy, plus a basic fee of US $ 2.00 per copy. All fees should be paid to the Copyright 
Clearance Center, Inc., 21 Congress Street, Salem, MA 01970, USA, stating the ISSN, the volume, and the first and 
last page numbers of each article copied. The copyright owner’s consent does not include copying fomgeneral 
distribution, promotion, new works, or resale. In these cases, specific written permission must first be obtained 
from the publisher. 


Other regulations: Authors publishing in this journal can, under certain conditions, benefit from library and pho- 
tocopy fees collected by VG WORT. Authors resident in the Federal Republic of Germany or in West Berlin can 
apply to Verwertungsgesellschaft WORT, Abteilung Wissenschaft, Goethestra&e 49, D-8000 Munchen 2, for de- 
tailed information. 


Printers 

Zechnersche Buchdruckerei, D-67346 Speyer 
© Springer-Verlag Berlin Heidelberg 1993 
Printed in Germany 


Contents of volume 55 1992/1993 


No. 1/2 1-146 issued in December, 1992 
No. 3 147-232 issued in February, 1993 
No. 4 233-310 issued in May, 1993 

No. 5 311-394 issued in July, 1993 

No. 6 395-466 issued in August, 1993 
No. 7 467-546 issued in September, 1993 
No. 8 547-612 issued in December, 1993 


Abbott EA > Realmuto VJ 33 

Alvarado GE, Carr MJ: The Platanar-Aguas Zarcas volcanic 
centers, Costa Rica: spatial-temporal association of Qua- 
ternary calc-alkaline and alkaline volcanism 443 

Andres RJ, Rose WI, Stoiber RE, Williams SN, Matias O, Mo- 
rales R: Asummary of sulfur dioxide emission rate meas- 
urements from Guatemalan volcanoes 379 

Bagdassarov NSh, Dingwell DB: Deformation of foamed 
rhyolites under internal and external stresses: an experi- 
mental investigation 147 

Bauer GR > Fodor RV 204 

Bauer GR > Rudek EA 74 

Bigazzi G, Yegingil Z, Ercan T, Oddone M, Ozdogan M: Fis- 
sion Track Dating Obsidians in Central and Northern Ana- 
tolia 588 

Boudon G, Camus G, Gourgaud A, Lajoie J: The 1984 nuée- 
ardente deposits of Merapi volcano, Central Java, Indon- 
esia: stratigraphy, textural characteristics, and transport 
mechanisms 327 

Brooker MR, Houghton BF, Wilson CJN, Gamble JA: Pyro- 
clastic phases of a rhyolitic dome-building eruption: Pu- 
ketarata tuff ring, Taupo Volcanic Zone, New Zealand 
395 

Calanchi N, De Rosa R, Mazzuoli R, Rossi P, Santacroce R, 
Ventura G: Silicic magma entering a basaltic magma 
chamber: eruptive dynamics and magma mixing — an ex- 
ample from Salina (Aeolian islands, Southern Tyrrhenian 
Sea) 504 

Camus G ~ BoudonG_= 327 

Cardaci C, Falsaperla S, Gasperini P, Lombardo G, Marzoc- 
chi W, Mulargia F: Cross-correlation analysis of seismic 
and volcanic data at Mt Etna volcano, Italy 596 

Carr MJ > Alvarado GE 443 

Castellano M, Ferrucci F, Godano C, Imposa S, Milano G: 
Upwards migration of seismic focii: A forerunner of the 
1989 eruption of Mt Etna (Italy) 357 

Christenson BW, Wood CP: Evolution of a vent-hosted hy- 
drothermal system beneath Ruapehu Crater Lake, New 
Zealand 547 

Cole P > ScarpatiC 343 

Cole PD, Guest JE, Duncan AM: The emplacement of inter- 
mediate volume ignimbrites: A case study from Rocca- 
monfina Volcano, Southern Italy 467 

Cole PD, Scarpati C: A facies interpretation of the eruption 
and emplacement mechanisms of the upper part of the 
Neapolitan Yellow Tuff, Campi Flegrei, southern Italy 
Sie 

Conway FM, Diehl JF, Matias O: Paleomagnetic constraints 
on eruption patterns at the Pacaya composite volcano, 
Guatemala 25 

De Rosa R > Calanchi N 504 

Diehl JF > Conway FM 25 

Dingwell DB ~ Bagdassarov NSh_ 147 

Donoghue SL ~ Palmer BA 176 

Dostal J ~ Greenough JD 63 

Duncan AM > Cole PD 467 

Ercan T > BigazziG 588 

Falsaperla S > CardaciC 596 

Ferrucci F > Castellano M 357 


Fierstein J, Nathenson M: Reply to Comment by WI Rose 
375 

Fodor RV > Rudek EA 74 

Fodor RV, Rudek EA, Bauer GR: Hawaiian magma-reservoir 
processes as inferred from the petrology of gabbro xe- 
noliths in basalt, Kahoolawe Island 204 

Frey F > FurmanT 45 

Furman T, Meyer PS, Frey F: Evolution of Icelandic central 
volcanoes: evidence from the Austurhorn intrusion, 
southeastern Iceland 45 

Gamble JA > Brooker MR 395 

Garbeil H > Mouginis-Mark PJ 566 

Garcia MO, Rhodes JM, Wolfe EW, Ulrich GE, Ho RA: Petro- 
logy of lavas from episodes 2-47 of the Puu Oo eruption 
of Kilauea Volcano, Hawaii: evaluation of magmatic proc- 
esses 1 

Gasperini P > CardaciC 596 

Gilbert JS > Lane SJ 481 

Godano C > Castellano M = 357 

Goff F > ShevenellL 489 

Gonzalez-Caver E > Nelson SA 85 

Gourgaud A > BoudonG~— 327 

Greenough JD, Dostal J: Cooling history and differentiation 
of a thick North Mountain Basalt flow (Nova Scotia, Can- 
ada) 63 

Guest JE > Cole PD 467 

Harmon RS > Hoblitt RP 421 

Hawkesworth CJ > Peate DW 119 

Heliker C > Mattox TN 407 

Hilton M—> Lane SJ 481 

Hoblitt RP, Harmon RS: Bimodal Density Distribution of 
Cryptodome Dacite from the 1980 Eruption of Mount St. 
Helens, Washington 421 

Hole MJ > Smellie JL. = 273 

Holmjarn J > Moore JG 17 

Hon K > Mattox TN 407 

Hon K > Realmuto VJ 33 

Ho RA > Garcia MO 1 

Hoskuldsson A, Robin C: Late Pleistocene to Holocene erup- 
tive activity of Pico de Orizaba, Eastern Mexico 571 

Houghton BF > Brooker MR = 395 

Houghton BF, Smith RT: Recycling of magnetic clasts during 
explosive eruptions: estimating the true juvenile content 
of phreatomagmatic volcanic deposits 414 

Imposa S > Castellano M 357 

Jakobsson S ~ Moore JG_ 17 

Kahle AB > Realmuto VJ = 33 

Kauahikaua J ~ Mattox TN 407 

Lajoie J > BoudonG_~—327 

Lane SJ, Gilbert JS, Hilton M: The aerodynamic behaviour 
of volcanic aggregates 481 

Lawrence DB ~ Yamaguchi DK 264 

Leat PT, Schmincke H-U: Large-scale rheomorphic shear de- 
formation in Miocene peralkaline ignimbrite E, Gran Ca- 
naria 155 

Lombardo G > CardaciC 596 

Mantovani MSM > Peate DW 119 


Marzocchi W > CardaciC 596 


SAE izég sen 


1702 


IV 


Matias O > Andres RJ 379 

Matias O > Conway FM 25 

Mattox TN, Heliker C, Kauahikaua J, Hon K: Development of 
the 1990 Kalapana Flow Field, Kilauea Volcano, Hawaii 
407 

Mazzuoli R > Calanchi N 504 

Meyer PS > FurmanT 45 

Milano G > Castellano M 357 

Miyake Y > Smith JV 438 

Moore JG, Jakobsson S, Holmjarn J: Subsidence of Surtsey 
volcano, 1967-1991 17 

Morales R > Andres RJ 379 

Mouginis-Mark PJ, Garbeil H: Digital topography of volca- 
noes from radar interferometry: an example from Mt Ve- 
suvius, Italy (Short Communication) 566 

Mulargia F > CardaciC 596 

Munro DC > Rowland SK 97 

Munro DC > Rowland SK 190 

Nathenson M > Fierstein J 375 

Nell PAR > Smellie JL = 273 

Nelson SA, Gonzalez-Caver E: Geology and K-Ar dating of 
the Tuxtla Volcanic Field, Veracruz, Mexico 85 

Oddone M > BigazziG 588 

Ozdogan M > BigazziG 588 

Palmer BA, Purves AM, Donoghue SL: Controls on accumu- 
lation of a volcaniclastic fan, Ruapehu composite volca- 
no, New Zealand 176 

Papale P, Rosi M: A case of no-wind plinian fallout at Pulula- 
gua caldera (Ecuador): implications for models of clast 
dispersal 523 

Peate DW, Hawkesworth CJ, Mantovani MSM: Chemical 
stratigraphy of the Parana lavas (South America): classif- 
ication of magma types and their spatial distribution 
119 

Perrotta A > ScarpatiC 343 

Pieri DC > Realmuto VJ = 33 

Purves AM > Palmer BA 176 

Realmuto VJ, Hon K, Kahle AB, Abbott EA, Pieri DC: Multi- 
spectral thermal infrared mapping of the 1 October 1988 
Kupaianaha flow field, Kilauea volcano, Hawaii 33 

Rhodes JM > Garcia MO 1 

Robin C > Hoskuldsson A 571 

Rose WI: Comment on ‘another look at the calculation of fall- 
out tephra volumes’ by Judy Fierstein and Manuel Na- 
thenson 372 

Rose WI > Andres RJ = 379 

Rosi M—> Papale P 523 

Rossi P > CalanchiN 504 

Rowland SK, Munro DC: The caldera of Volcan Fernandina: a 
remote sensing study of its structure and recent activi- 
ie S)/ 

Rowland SK, Munro DC: The 1919-1920 eruption of Mauna 
Iki, Kilauea: chronology, geologic mapping, and magma 
transport mechanisms 190 


Rudek EA, Fodor RV, Bauer GR: Petrology of Ultramafic and 
Mafic Xenoliths in Picrite of Kahoolawe Islands, Ha- 
wail 74 

Rudek EA > Fodor RV 204 

Rymer H, Tryggvason E: Gravity and elevation changes at 
Askja, Iceland 362 

Sano Y > Sturchio NC 289 

Santacroce R > CalanchiN 504 

Scarpati C, Cole P, Perrotta A: The Neapolitan Yellow Tuff — 
A large volume multiphase eruption from Campi Flegrei, 
Southern Italy 343 

ScarpatiC > Cole PD 311 

Schmincke H-U > Leat PT 155 

Self S > Thordarson Th 233 

Shevenell L, Goff F: Addition of Magmatic Volatiles into the 
Hot Spring Waters of Loowit Canyon, Mount St. Helens, 
Washington, USA 489 

Smellie JL, Hole MJ, Nell PAR: Late Miocene valley-confined 
subglacial volcanism in northern Alexander Island, Ant- 
arctic Peninsula 273 

Smith JV, Yamauchi S, Miyake Y: Microshear zones in a 
Miocene submarine dacite dome of southwest Japan 
438 

Smith RT > Houghton BF 414 

Stoiber RE > Andres RJ 379 

Sturchio NC, Williams SN, Sano Y: The hydrothermal sys- 
tem of Volcan Puracé, Columbia 289 

Suto S > YamamotoT 166 

Takarada S ~ YamamotoT 166 

Thordarson Th, Self S: The Laki (Skaftar Fires) and Grims- 
votn eruptions in 1783-1785 233 

Tryggvason E > RymerH 362 

Turbeville BN: *°Ar/??Ar Ages and Stratigraphy of the Latera 
caldera, Italy 110 

Ulrich GE > Garcia MO 1 

Ventura G > CalanchiN 504 

Williams SN > Andres RJ 379 

Williams SN > Sturchio NC 289 

Wilson CJUN > Brooker MR = 395 

Wolfe EW > Garcia MO 1 

Wood CP > Christenson BW 547 

Yamaguchi DK, Lawrence DB: Tree-ring evidence for 1842- 
1843 eruptive activity at the Goat Rocks dome, Mount St. 
Helens, Washington 264 

Yamamoto T, Takarada S, Suto S: Pyroclastic flows from the 
1991 eruption of Unzen volcano, Japan 166 

Yamauchi S > Smith JV 438 

Yegingil Z > BigazziG 588 

Erratum 611 

GVN 140, 219, 297, 389, 454, 536, 604 

IAVCE| 457 


IAVCEI News 226, 303, 539 


Subject index for volume 55 (1992-93) 


(Page numbers written boldface refer to key words given at the beginning of most papers.) 


aa lava 190, 255 

accretionary lapilli 318, 346, 416, 482, 
506, 526 

achnelith 45 

acid-induced alteration of basaltic 
glass 42 

adakite 450 

Advanced Spaceborne Thermal Emis- 
sion and Reflectance Radiometer 
(ASTER) 43 

aeolian deposit 182 

aeolian reworking 182 

aerosol 233, 415, 422 

agglutinated spatter deposit 115 

aggregates 481 

air-fall deposit 573 

albite 51 

alkali amphibole 157 

alkali basalt 74, 85, 204, 273, 443 

alkali feldspar 351 

alkaline 443 

alkaline rocks 85 

alteration 17 

amphibole 51, 331, 429, 508, 526, 586 

amphibole breakdown 586 

andesite 85, 167, 264, 276, 289, 443, 
489, 504, 547, 574 

andesite dissolution 555 

angular dispersion of paleomagnetic 
directions 27 

anhydrite 552 

anorthoclase 52 

apatite 51, 205, 351, 561, 588 

arc lava 452 

arc volcano 443 

armoured lapilli 318 

ash-and-scoria flow 571 

ash-cloud surge 166, 264 

ash-cloud surge deposit 171, 266, 476 

ash deposit 506 

ash eruption 380 

ash fall 166, 329, 526 

ash flow 110, 130, 372, 446 

ash-flow deposit 575 

ash layer 344, 397 

ash lapilli 318 

augite 5, 64, 90, 211, 428, 512 

autobreccia 177 

avalanche block 102 

avalanche caldera 27, 443 

avalanche deposit 101 


ballistic block 399 

ballistics 552 

barium silicate 43 

barite 561 

barite veins 88 

basal avalanche 166 

basal avalanches, computer modelling 
of movement of 172 

basal breccia 473 

basalt 25, 63, 119, 204, 233, 274, 293, 
362, 379, 414, 443, 491, 504 

basalt mineral compositions 204 

basaltic andesite 85, 120, 443, 505, 571 

basaltic differentiation 57 


basaltic phreatomagmatic volcanism 
414 

basaltic shield 98 

basaltic tephra cone 17 

basanite 85, 274 

base surge 244, 510 

beidellite 560 

benmoreite 85 

bimodal basalt-rhyolite associations 67 

Bingham fluid 171 

bimodal density distribution of dacite 
421 

biotite 51, 351, 395, 446, 575, 591 

biotite andesite 446 

blast deposit 421 

blast surge 174 

block-and-ash flow 166, 400, 524, 572 

Boguer gravity anomaly 367 

bomb sag 353 

boninite 450 

borehole 119, 353 

borehole tiltmeter 14 

breadcrust bomb 422 

bubble growth 147 

bubble growth rate 148 

bubble nucleation kinetics 147 

bubble rise 431 

bubble size 147 

bubble wall 245 

Burgers body model 147 

burial metamorphism 46 


calc-alkaline 443 

calc-alkaline basalt 93 

calk-alkaline dacite 380 

calc-alkaline rocks 85, 443, 504 

calc-alkaline volcanism 588 

calcite 46, 491 

caldera 74, 89, 97, 110, 155, 191, 204, 
236, 312, 343, 362, 380, 395, 443, 
467, 523, 569, 588 

caldera collapse 59, 97, 110, 156, 343, 
467, 525, 594 

caldera dynamics 105 

caldera eruption 110 

caldera fault 353 

caldera filling 97 

caldera floor 98 

caldera formation 343, 523 

caldera lake 98 

caldera morphology 97 

caldera unrest 362 

caldera volume 525 

central volcano 45, 236 

channel breccia 472 

chute-and-pool structure 317 

chalcedony 560 

channelized submarine lava flow 

chemical stratigraphy 119 

chromite 50 

cinder cone 85, 110, 380, 443, 569 

cinder cone field 85 

clast dispersal 523 

clast lithology 421 

clast morphology 402, 414 

clast recycling 414 


climatic changes 186 

clinochlore 560 

clinopyroxene 3, 51, 74, 204, 255, 331, 
439, 447, 508 

closed magmatic system 56 

co-ignimbrite 353, 373, 527 

co-ignimbrite lithic breccia 467 

collapse, gravitational 166 

collapse pit 192 

columnar jointing 280, 438 

comendite 55, 155 

commingled mafic and felsic magmas 
45 

commingled rocks 54 

compaction of volcanic material 17 

compaction of sea-floor sediments 17 

composite cone 91 

composite volcano 25, 469 

compositional variation of magma 9, 
130 

compositional zoning 117, 264, 504 

conduit 1, 81, 148, 264, 338, 384, 428, 
491,519, 555, 580 

conglomerate 276 

contact alteration 46 

continental break-up 119 

continental flood basalts 119 

continental tholelite 69 

control of volcanic activity on sedi- 
mentation 176 

convective mixing 45, 204 

convective upwelling (in a crater lake) 
548 

cooling history of basalt flow 63 

cooling rate of lava flows 72 

cooling unit 155 

co-Plinian ash 523 

cordierite 553 

correlation spectrometer (COSPEC) 379 

co-surge ash 400 

covellite 559 

crater growth 

crater lake chemistry 547 

cristobalite 447, 552 

cross-bedding 347, 399 

cross-correlation analysis of seismic 
and volcanic data 596 

crustal assimilation, extent of 119 

cryptodome 421 

cryptodome disruption 435 

cryptodome growth 430 

cryptodome water content 431 

crystal accumulation 82 

crystal alignment 438 

crystal concentration 324 

crystal concentration method 373 

crystal content 510 

crystal enrichment 324, 376 

crystal fractionation 10, 259, 351, 452, 
504 

crystallization 10 

cumulate layering 204 


dacite 167, 264, 291, 331, 354, 379, 
421, 438, 443, 489, 504, 523, 571, 591 


Vi 


debris avalanche 26, 167, 177, 264, 
341, 446, 501, 571 

debris-avalanche deposit 26 

debris fan 264 

debris flow 176, 276, 327, 467, 568 

debris-flow deposit 180, 314 

deflation 2, 195, 259, 362, 600 

degassing 156 

degassing geochemistry 489 

density (of dacite) 421 

density-modified grain flow 174 

depositional units 311 

diabase sheet 64 

diabase sill 51 

diamictite 276 

diamicton 180 

diapir 347 

differentiation, progressive 45 

differentiation mechanisms 63 

differentiation processes 63 

digital elevation model (DEM) 566 

digital topography of volcanoes 566 

dike (dyke) 25, 97, 190, 395, 422, 438, 
447 

dike injection 190 

dike intrusion 2, 45, 362, 406, 430 

dike propagation 97, 191 

dike swarm 136 

directed blast-type eruption 443 

discharge rate 467 

distal ash fall 261 

dome, see lava dome 

double diffusive convection 71 

drag coefficient 373 

dry fog 261 

dune bedforms 171 

dunes 182, 327 

dunite 74 


earthquake 238, 289, 357, 363, 443, 600 

earthquake-triggered landslide 446 

earthquake swarm 258, 602 

Ecuadorian volcanism 523 

edifice collapse 26 

effusion rate 233, 407, 569 

elevation changes 21 

emergency planning 443 

emissivity map 33 

emissivity spectra 33 

emissivity spectrum of basaltic glass 
40 

emplacement mechanisms of ignim- 
brite 311 

enargite 559 

energy line model 171 

environmental impact of eruptions 261 

epidote 46 

erosion caldera 445 

eruption 357 

eruption cloud 320 

eruption column 233, 322, 353, 415, 
507, 523, 571 

eruption column collapse 477 

eruption column height 257, 324, 504, 
523 

eruption dynamics 256, 504 

eruption episode, timing and duration 
of 25 

eruption forecasting 387 

eruption frequency 185 


eruption intensity 185 

eruption mechanisms 372, 586 

eruption precursor 357, 600 

eruption rate 91, 256, 576 

eruption triggering 505 

eruptive characteristics 190, 234 

eruptive dynamics 256 

eruptive episode 2, 31, 176, 233, 408, 
AQT >i 

eruptive fissures 99, 234 

eruptive sequence 234 

Esmeralda magma type (Parana, South 
America) 119 

explosion breccia 447 

explosive eruptions 504 

explosive volcanism 395, 523 

explosion pit 397 

extrusion rate 384 

extrusive activity 547 


fall(out) deposit 110, 372, 375, 395, 
414, 526 

fall-out tephra 156 

fall velocity 481 

fan construction 184 

fan delta 

fan deposit, architecture of 183 

fan dissection 184 

fayalite 51, 514 

Fe-Ti oxides 51, 64, 331, 508 

feeder dike 11, 259, 395 

felsic dike 52 

felsic ignimbrite 110 

felsic replenishment 45 

felsite 52 

ferrohedenbergite 51 

ferropseudobrookite 205 

ferrorichterite 65 

fiamme 156 

fine sandstone 278 

filter pressing 63 

fire fountain height 257 

fire fountaining 233 

fission track dating of obsidian 588 

fissure eruption 233, 362 

fissure swarm 45, 236 

fissure system 2 

flank fissure 597 

flood basalt 258 

flood event 180 

flow banding in obsidians 591 


_ fluid discharge 289 


fluid-mineral equilibria 547 
foam collapse 148 

foaming 147 

forerunner 357 

forsterite 514 

fossil hydrothermal circulation 46 
fountaining 197 

fractional crystallization 69, 123 
framentation mechanisms 395 
fumarole 33, 162, 289, 489 
fumarole condensate 490 
fumarole temperature 497 
fumarolic activity 571 
fumarolic gas 294, 553 
fumarolic moulds 162 


gabbro 45, 64, 74 
gabbro xenolith 204, 422 
gabbronorite 424 


garnet 46 

gas bubble 386 

gas bubble accumulation 215 

gas content 190, 372 

gas-escape pipes 314, 472 

gas expansion 147 

gas filter pressing 70 

gas fugacity 560 

gas overpressure 63 

gas pressure 555 

gas vesicles 163 

geochemistry 443 

geothermal activity 33, 56, 489 

geothermal field 444 

geothermal system 236, 555 

glaciation 274 

glacier burst 238 

glass enrichment 376 

glass inclusion 332, 424, 490 

glass shards 163, 346, 527 

glassy lapilli 278 

glassy tephra 17 

glowing cloud 338 

Goat Rocks eruptive period (Mt. St. 
Helens) 264, 428 

gold 444 

graben 198, 236 

grain flow 347 

Gramado magma type (Parana, South 
America) 119 

granite 45 

granodiorite 51 

granophyre 48 

gravelly sandstone 277 

gravitational failure of lava domes 168 

gravity change 362 

gravity increase 365 

gravity slide 357 

ground deformation 14, 362 

groundmass 438 

ground surge 467 

ground surge deposit 467 

gypsum 490, 552 


haematite, see hematite 

halite 553 

harzburgite 74 

hastingsite 513 

Hawaiian fire fountaining 233 

Hawaiian tholeiite composition 204 

hawaiite 85, 214 

hazard map 569 

hazard assessment 33, 413 

He isotopes 289, 500 

hedenbergite 553 

hematite 51, 552 

high-energy proximal ignimbrite (HEPI) 
471 

high fountaining episode 20 

high-temperature ash flow 130 

high-temperature geothermal activity 
56 

historical eruptions (of Mt. St. Helens) 
264 

hornblende 51, 332, 395, 421, 446, 591 

hornblende dacite 446, 523 

host basalt 204 

hot avalanche 327 

hot avalanche deposit 446 

hot rock avalanche 264, 327 

hot spot 108, 370 


hot springs 445, 489, 556 

hyaloclastite 233, 273, 369 

hyalotuff 276 

hybrid lava 12 

hybrid rocks 54 

hydraulic draining of magma 197 

hydraulic jump 311, 467 

hydroclastic eruption 273 

hydrodynamic effects of subglacial 
eruptions 273 

hydromagmatic activity 260, 338, 351 

hydrothermal activity 555, 597 

hydrothermal alteration 50, 89, 123, 
351 

hydrothermal convection (of a crater 
lake) 547 

hydrothermal plume 33 

hydrothermal reaction processes 547 

hydrothermal system 289, 432, 444, 
489, 547 

hydrous alteration of glassy tephra 17 

hydrous, silica-rich coatings of lava 42 

hydrovolcanism 273 

hypabyssal intrusion 45 

hyperconcentrated flow 180 

hypersthene 395, 421, 446, 553 

hypersthene hornblende dacite 421 

hypocenter 357 


ignimbrite 110, 155, 312, 373, 416, 471, 
B25). 5711 

ignimbrite, chemical zoning of 155 

ignimbrite emplacement 467 

ilmenite 13, 50, 205 

impact crater 416, 506, 585 

in-situ differentiation 63 

inflation 2, 36, 167, 199, 259, 360, 362, 
407, 600 

intercumulus liquid 58 

intermediate rocks 54 

internal shear 467 

interstitial liquid 72 

intra-caldera avalanche 97 

intra-caldera structure 97 

intrusion 9, 191, 385 

intrusive bodies 214 

inverse grading 311 

isotopes 421 

isotopic compositions 291, 494 

isotopic geothermometer 292 


jokulhlaup (glacier burst) 238 

juvenile clast/fragment 330, 353, 395, 
414, 470, 506, 526, 547 

juvenile magmatic crystals 376 


K-feldspar 51 
kaolinite 553 
kipuka 36 


lahar 176, 264, 446, 566, 574 

lahar initiation 176 

laminar flow 312, 467 

landslide 445 

landslip deposit 

lapilli 163, 278, 312, 327, 343, 395, 416, 
443, 523, 580 

lapilli tuff 276, 329 

lateral blast 421, 446, 528 

lava 233, 273, 351, 407, 469, 505, 553 


lava breakouts from tubes 407 

lava dome 166, 185, 264, 327, 379, 395, 
416, 421, 438, 446, 489, 524, 566, 588 

lava dome-building volcanism 395 

lava dome collapse 166, 327, 581 

lava dome complex 416, 588 

lava dome cooling 434 

lava dome core 339 

lava dome emplacement 441, 576 

lava dome envelope 339 

lava dome extrusion 167, 264, 380, 
494, 524, 571 

lava dome growth 264, 328, 383, 395, 
569, 572 

lava dome lobe 395, 498 

lava dome rockfall 524 

lava field 120 

lava flow 26, 88, 99, 129, 233, 264, 278, 
327, 362, 383, 407, 443, 566, 571, 588 

lava flow, control of (at Etna) 227 

lava flow channels 99, 253 

lava flow diversion 227 

lava flow front, collapse of 581 

lava flow inflation 407 

lava flow length 407 

lava flow thickness 407, 566 

lava fountain 233, 408 

lava intrusion 395 

lava lake 58, 63, 190, 237, 555 

lava lobe 168, 254 

lava movement 411 

lava pond 34, 190, 408 

lava production rate 254 

lava shield 34, 408 

lava tube 255, 407 

lava tube skylight 192 

lava tube system 34, 190 

lava volume 193, 498 

layered complex 58 

leucite 115, 469 

leucite basanite 95 

leucitite 110 

levees 171, 190 

leveling survey 18 

lherzolite 74 

liquid immiscibility 69 

lithic ash 265 

lithic breccia 116, 467 

lithic clast 346, 526 

lithic inclusion 74 

lithics 112, 156, 314, 343, 395, 414, 
446, 470, 504, 523, 552 

lithification 344 

lithofacies 180, 273, 311 

lithofacies zonation 156 

lithosphere, downwarping of 17 

lithospheric movement 119 


maar 85, 414 

mafic chamber 45 

mafic cumulate 504 

mafic dike 45 

mafic inclusion 51, 74 

mafic pegmatite 63 

mafic pillows 53 

magma, lateral flow of 259 

magma ascent 127, 147, 360, 405 

magma chamber 45, 97, 147, 190, 236, 
264, 343, 360, 387, 428, 443, 498, 504 

magma composition 351, 372 


VII 


magma conduit 2, 190 

magma convection 204, 497 

magma density 384, 525 

magma discharge rate 256, 504 

magma drainage 363 

magma emplacement 550 

magma flow 233, 384 

magma fragmentation 148, 260, 403, 
416 

magma heterogeneity 331 

magma infilling 548 

magma influx 259 

magma injection 362, 443, 497, 504, 
val 

magma intrusion 9, 103, 295, 406, 429 

magma mixing 11, 443, 504, 571 

magma movement 190, 357 

magma ,,mush” 204 

magma Output rate 91 

magma recharge 360 

magma replenishment 215 

magma reservoir 10, 81, 312, 571 

magma reservoir, size and shape of 13 

magma reservoir expansion 366 

magma reservoir processes 204 

magma reservoir system, geometry of 
14 

magma source 213 

magma storage 106, 190 

magma supply 107, 258 

magma transport 190, 360 

magma type 119 

magma type classification 123 

magma uplift 360 

magma viscosity 82, 416, 519 

magma volume 470, 525, 571 

magma-water interactions 233, 285, 
Silks, Sac), SIS, AG, 27 

magma withdrawal 395, 519 

magmatic crystal content 324 

magmatic degassing 395, 420, 442, 
491, 553 

magmatic explosivity 286 

magmatic gas 289 

magmatic heat 45 

magmatic plumbing 370 

magmatic pressure 259, 438 

magmatic processes 379 

magmatic province 120 

magmatic steam 555 

magmatic temperature 405 

magmatic volatiles 295, 489, 564 

magmatic water 489 

magnetite 13, 205, 395, 553 

mantle heterogeneity 119 

mantle plume 45, 119, 363 

margarite 560 

marker horizon 344 

megabreccia 446 

megacrysts 55 

melt degassing 147 

melt inclusion 380 

microgravity 362 

microscopy 421 

microshear zones in dacite dome 438 

micro-structure 338 

mid-ocean ridge basalt (MORB) 55 

migration 357 

minette 95 

Minoan eruption (Santorini volcano, 
Greece) 373 


VIII 


Miocene 438 

mobility of ash-cloud surges 173 

modal layering 57 

monazite 51 

monogenetic volcano 273 

Mossbauer spectroscopic analyses 55 

mud coating 414 

mudflow 320 

mugearite 85 

multiphase 343 

multispectral thermal infrared map- 
ping 33 

muscovite 560 


natroalunite 547 

natural remanent magnetization (NRM) 
28 

nepheline 91, 446 

net veined complex 45 

Newtonian fluid 147 

norite 74 

normal fault 347 

no-wind Plinian fallout 523 

nuée ardente (pyroclastic flow) 327 

nuée ardente, Merapi-type 328 

nuée ardente, St. Vincent type 328 


obsidian 147, 588 

obsidian, heating of 149 

ocean tides 21 

olivine 3, 74, 91, 204, 255, 274, 439, 
447, 508 

olivine basalt 380, 443, 591 

open-vent volcano 379 

ore-forming system 563 

orthocumulate 58 

orthopyroxene 74, 204, 331, 447, 513 

osumilite 553 

overriding flows 467 

oxygen fugacity 55 


pahoehoe flow field 99, 407 

pahoehoe lava 99, 190, 255, 407 

pahoehoe sheet flow 409 

palaeo..., see paleo... 

palagonite tuff 365 

palagonitic alteration 277 

palagonitisation 278 

palagonitized tephra 23, 418 

paleoenvironment 273 

paleomagnetic sampling 31 

paleomagnetic study 25, 132, 265 

paleosol 182, 283, 327, 344, 403, 469, 
504 

pantellerite 155 

Paranapanema magma type (Parana, 
South America) 119 

parent magma 82, 351, 380 

pargasite 332 

partial melting 52, 119 

particle concentration 315 

Pb isotopic systematics 46 

pegmatoidal patches 51 

Peléean activity 372 

Pele’s hair 242 

Pele’s tears 245 

peralkaline felsic rocks 51 

phonolite 110, 312, 343 

phreatic activity 17, 91, 395, 432, 547, 
585 


phreatic collapse crater 395 

phreatic explosion crater 91 

phreatomagmatic 311, 343 

phreatomagmatic activity 91, 110, 167, 
233, 276, 311, 354, 395, 414, 470, 
526; 547; 573 

phreatomagmatic ash 100 

phreatomagmatic (fail) deposit 579 

phreatomagmatic tephra 233 

phreatoplinian 343 

phreatoplinian ash 312, 328 

phreatoplinian fall deposit 343 

picrite 74 

pigeonite 64 

pillow breccia 278 

pillow lava 53, 278 

Pitanga magma type (Parana, South 
America) 119 

pit crater 191 

plagioclase 5, 51, 64, 74, 90, 204, 255, 
331, 351, 395, 415, 424, 439, 447, 
490, 508, 527, 553; 591 

plagioclase, resorption of 93 

plagioclase, zoning in 93, 332 

plate reorganisation 46 

Plinian activity 354, 362, 372, 395, 414, 
429, 470, 523, 571 

Plinian column 523 

Plinian fall deposit 110, 377, 481 

Plinian fallout 523 

plug-flow 312, 467 

plumbing 190 

plume velocity 380 

polygenetic volcano 273, 504 

ponded lava flow 105 

porosity 481 

potassic lavas 110 

potassium-argon dating 85 

prehnite 46 

propylitic alteration 46 

pseudobrookite 553 

pumice 110, 148, 182, 25, 314, 344, 
373, 376, 380, 397, 443, 467, 481, 
504, 523, 552, 580 

pumice concentration zone 471 

pumice deposit 112 

pumice flow 446 

pyrite 552 

pyroclast cooling rate 421 

pyroclast dispersal model 523 

pyroclastic avalanche deposit 338, 501 

pyroclastic cone 17, 98 

pyroclastic density current 328 

pyroclastic deposit 98, 311, 395, 414, 
491, 504, 525, 575 

pyroclastic fall deposit 344 

pyroclastic flow 27, 110, 166, 266, 311, 
343, 373, 383, 467, 566, 573 

pyroclastic flow, velocity of 166 

pyroclastic flow deposit 162, 344, 396, 
424, 443, 525, 573 

pyroclastic flow deposit, transport 
mechanisms of 327 

pyroclastic flow front 478 

pyroclastic flow morphology 169 

pyroclastic fragmentation 283 

pyroclastic mass flow 528 

pyroclastic phases of dome-building 
eruptions 395 

pyroclastic rocks 444 


pyroclastic surge 25, 110, 311, 343, 
S987 47 525 

pyrophyllite 553 

pyroxene 351, 553 

pyroxene andesite 446 

pyroxene hornfels 553 

pyroxenite 74 


quartz 51, 64, 205, 395, 415, 560, 591 
quartz tholeiite 255 


radiocarbon dating 184 

ramp structure 155 

rare earth elements 209, 451 

reaction path processes 547 

regressive sand-wave lithofacies 316 

remote sensing 97 

repose period 10, 31, 408, 586 

reticulite 245 

rheoignimbrite 130 

rheology 147 

rheomorphic shear deformation of ig- 
nimbrite 155 

rheomorphic tuff 441 

rheomorphism 155 

rhyodacite 120,217 

rhyolite 52, 63, 119, 147, 331, 353, 395, 
415, 431, 443, 504, 575, 591 

rhyolite, deformation of 147 

rhyolite bands 69 

rhyolite glass 204 

rhyolite liquidus 149 

rhyolitic plug 46 

rhythmic modal layering of gabbro 45 

rift 46 

rift zone 2, 106, 370 

rifting 236 

rifting episode 239 

ring faulting 156 

ring vents 343 

rock(slide) avalanche 341, 524 

rootless cone complex 255 


salite 332, 513 

sand-wave structures 348 

sandy conglomerate 276 

sanidine 110, 553 

satellitic shield 190 

scanning electron microscope (SEM) 
scoria (scoriae) 285, 343, 416, 470, 506 
scoria cone 110, 233, 450 

scoria fall 25 

scoria lapilli 245 

secondary explosion crater 578 
secondary mineralisation 351 
secondary mud flowage 320 
secondary porosity 155 

secondary thickness maximum 481 
sector collapse 443 

sediment dispersal system 182 
sediment gravity flow 276, 315 
sediment influx 176 

segregation vein 204 

seismic activity 238, 596 

seismic array 360 

seismic foci 357 

seismic network 357 

seismic swarm 9, 358 

seismic tremor 168 

serpentine 50 


settling velocity experiments 482 

shallow crustal magma chamber 45 

shear stresses 147 

shear zone 155 

sheet lava 177 

shield volcano 74, 97, 204, 443 

shoshonite 446 

sideromelane 245 

single-channel thermal imaging sys- 
tem 33 

silica-enrichment of altered surfaces 43 

sill 204 

slab pahoehoe 255 

soft-sediment deformation 161, 347 

solidification of lava flows 72 

Soret diffusion 71 

spatter cone 2, 199, 233 

spatter flow 116 

spatter rampart 236 

sphalerite 559 

sphene 588 

spinel 5, 74, 91, 447 

stilpnomelane 65 

stratified lithofacies 317 

stratovolcano 167, 176, 443, 489, 504, 
571 

stress field 357 

Strombolian activity 25, 91, 233, 283, 
372, 379, 400, 414 

Strombolian deposit 233 

strontium isotope data 81, 126 

subglacial 273 

subglacial volcanism 273 

submarine 438 

sub-Plinian activity 233, 395, 504 

subsidence of Surtsey volcano (Ice- 
land) 17 

sulfate precipitates 42 

sulfur deposit 444 

sulfur dioxide 379, 432 

sulfur dioxide emission rate meaasure- 
ments 379 

sulfur dioxide flux 380 

sulfur isotopes 289 

sulfur ore 294 

sulfur precipitation 564 

sulfur solubility in magmas 379 

summit reservoir of Kilauea volcano 
(Hawaii) 1 

surface alteration 41 

surge 166, 264, 312, 347, 395, 475 

surge deposit 110, 395, 424, 525 

surge tuff 283 

Surtseyan activity 372 

S-wave 357 

swallowtail plagioclase 53 

syenite 114 

sylvite 553 


tachylite 245 
tectonic control 97 


tectonic deformation 156 

temporal variations 97 

tephra 88, 176, 283, 429, 523, 591 

tephra cone 17 

tephra deposit 249, 372 

tephra dispersal 249, 329, 353, 397, 
506, 530 

tephra fall 268 

tephra fall deposit 233, 270, 523 

tephra layer 574 

tephra stratigraphy 184, 233 

tephrite 110 

tephritic phonolite 110 

tephrochronology 236, 363, 395 

thermal springs 289 

thermal waters, genesis of 295 

thermal zoning 416 

tholeiite 45, 63, 74, 85, 120, 204, 236, 
2747525 

tillite 276 

tilt 190, 362 

tilt measurements 193, 362 

time-averaged geomagnetic field 30 

titanomagnetite 50, 332, 514 

toothpaste lava 192 

topographic difference map 569 

trachyandesite 110 

trachyte 110, 155, 312, 343 

trachytic ignimbrite 110 

traction carpets 311 

transitional tholeiitic basalt 45 

tree-ring anomaly 268 

tree-ring dating 264 

tridymite 425, 553 

tschermakite 513 

tsunami 167 

tube-fed pahoehoe lava 407 

tuff 273 

tuff breccia 278 

tuff cone 233, 276, 344 

tuff ring 322, 395, 415, 505 

turbidite 283 

turbulent flow 315, 339, 401, 467 

two-phase suspension 147 


umbrella cloud 507, 531 
Urubici magma type (Parana, South 
America) 119 


valley-confined volcanic activity 273 
valley-ponded lithofacies 314 
vapor-phase crystals 425 

velocity 166 

vent-hosted hydrothermal system 547 
vesicles 204 

vesicle collapse 430 

vesicular ash layer 318 

vesicular lithofacies 318 
vesicularity classes 414 

vesiculation 147, 283, 421 
vesiculation during lava flow 147 


vesiculation event 430 

viscosity 148 

vitric ash 324 

vitric tuff breccia 278 

vitrophyre 116, 158, 439 

volatiles 10, 71 

volatile complex 71 

volatile exsolution 147 

volatile gradient 421 

volatile-loss models 431 

volatile stratification in a magma 
chamber 147 

volatile transport 71 

volcanic aggregates, aerodynamic be- 
havior of 481 

volcanic avalanche 524 

volcanic crater lake 547 

volcanic gases 289 

volcanic glass 40, 439, 555, 588 

volcanic hazards 25, 413, 443, 568 

volcanic plume 481 

volcanic tremor 358, 596 

volcanic-triggered flood deposit 283 

volcanic vent environments 547 

volcaniclastic apron 168, 525 

volcaniclastic deposits 176 

volcaniclastic fan, accumulation of 176 

volcanism 85, 273, 571 

volcano 571 

volcano dynamics 601 

volcano geometry 566 

volcano morphology 443 

volcanology 504 

volume calculation 201, 343, 372, 429, 
506, 525,573 

volume estimation 250, 312, 344, 375, 470 

volumetric flow rates 190 

Vulcanian activity 25, 383 


water content 427 

websterite 74 

wehrlite 74 

welded tuff 25 

welding 446, 468 

wet phreatomagmatic activity 311 


xenocryst 52, 376, 519 
xenolith 74, 330, 422 


yield strength 171, 412, 467 


zeolite facies metamorphism 67 
zeolitisation 344 

zircon 51, 588 

zoisite 51 

zoning in a magma chamber 312, 343 


1783 (Laki, or Skaftar Fires, eruption, 
Iceland) 233 

1991 eruption (of Unzen volcano, Ja- 
pan) 166 


Location index of volume 55 (1992-93) 


NOTE: Page numbers written in italics refer to reports of the Smithsonian’s Global Volcanism Network, those written bold- 
face refer to key words given at the beginning of most papers. 


Acatenango volcano (Guatemala) 26 

Acigol caldera (Turkey) 588 

Adriatic Sea 345 

Aeolian islands (Italy) 504 

African plate 120 

Agrigan volcano (Mariana Islands) 144 

Aguas Zarcas volcanic center (Costa 
Rica) 443 

Akan volcano (Japan) 222, 225, 298, 
300, 455 

Akutan volcano (Alaska) 297 

Alamagan volcano (Mariana Islands) 
144 

Alexander Island (Antarctica) 273 

Altafjordur (Iceland) 46 

Amatitlan caldera (Guatemala) 26, 380, 
491 

Anak Krakatau volcano (Indonesia), 
see Krakatau 

Anatahan volcano (Mariana Islands) 
144, 536, 609 

Anchorage (Alaska) 373 

Andean Volcanic Front (Ecuador) 524 

Andes (South America) 378, 479 

Antarctic Peninsula (Antarctica) 273 

Api Siau volcano (Indonesia) 144, 299 

Archi Averno (Italy) 352 

Ardnamurchan (Scotland) 59 

Arenal volcano (Costa Rica) 142, 143, 
145, 220, 223, 225, 298, 300, 302, 
391, 393, 444, 456, 537, 605, 607, 608 

Argentine ,Mesopoamia” region 137 

Askja volcano (Iceland) 353, 362 

Aso volcano (Japan) 140, 143, 145, 
ZIGT2Z22— 2247297, 300,301, 889) 392 

Asuncion volcano (Mariana Islands) 
144 

Augustine volcano (Alaska) 171, 373, 
491 

Austurhorn Intrusion (Iceland) 45 

Avachinsky volcano (Kamchatka) 747, 
609 


Baranca Carnero (Mexico) 580 

Baranca Tecajete (Mexico) 580 

Baransky volcano (Kurile Islands) 299 

Barranco de Tirajana (Gran Canaria) 
156 

Barrel Springs ignimbrite (Texas) 163 

Barren Island volcano (India) 147 

Barva volcano (Costa Rica) 443 

Batang river (Indonesia) 329 

Bay of Fundy (Canada) 63 

Beidha (Jordan) 588 

Bezymianny volcano (Kamchatka) 747 

Bishop Tuff (California) 162, 353 

Blongkeng river (Indonesia) 328 

Bocca Nuova crater (West Chasm; Etna 
volcano, Italy) 597 

Bogoslof volcano (Aleutian Islands) 
143, 144 

Bolsena lake (Italy) 110 

Brazil 37 

Breiddalur volcano (Iceland) 46 

Brito-Arctic Tertiary province 52 


Camaldoli (Italy) 344 

Campagnola Tuff (Roccamonfina vol- 
cano, Italy) 468 

Campanian Ignimbrite (Italy) 343 

Campi Flegrei caldera (Italy) 311, 343, 
370 

Canary Islands 155 

Canlaon volcano (Philippines) 747, 608 

Capo volcano (Salina island, Italy) 505 

Capo Miseno tuff cone (Italy) 344 

Casa Collina quarry (Italy) 111 

Cascade Range (USA) 33, 378, 489 

Central American arc 25, 86 

Central Anatolia (Turkey) 588 

Cerro Chino volcano (Guatemala) 28 

Cerro Miltepec (Mexico) 89 

Cerro Mono Blanco (Mexico) 90 

Cerro Negro volcano (Ecuador) 524 

Cerro Negro volcano (Nicaragua) 393 

Cerro Nixtamalapan cinder cone (Mex- 
ico) 91 

Cerro Pico de Aguila (Mexico) 86 

Cerro Puntiagudo cinder cone (Mexico) 
91 

Cerro Vigia (Mexico) 86 

Chapeco rhyolite (Parana, South Amer- 
ica) 127 

Chichimeco lava dome complex (Mexi- 
co) 574. 

Chile 479 

Chocosuela caldera (Costa Rica) 443 

Ciftlik (Turkey) 588 

Citlaltépetl volcano (Mexico), see Pico 
de Orizaba 

Ciudad Quesada (Costa Rica) 445 

Clark seamount (New Zealand) 144 

Cocos Plate 452, 571 

Cofre de Perote mountain (Mexico) 
B72 

Colima Graben (Mexico) 95 

Colima River (Washington) 64 

Colima volcano (Mexico) 743, 609 

Colombia 289 

Columbia River igneous province 120 

Concepcion volcano (Nicaragua) 393 

Copahue volcano (Chile) 144, 224 

Cordillera Central (Costa Rica) 443 

Cordon Peldn (Mexico) 89 

Corvo volcano (Salina island, Italy) 505 

Costa Rica 443 

Costa Rican volcanic chain 443 

Cuicocha volcano (Ecuador) 524 

Cuma (Italy) 344 

Cyprus 588 


Debussy heights (Antarctica) 274 

Deccan province (India) 120 

Deception Island volcano (Antarctica) 
393 

Denmark 249 

Duke Island layered complex 58 

Dukono volcano (Indonesia) 605 


East Rift Zone (Kilauea volcano, Ha- 
waii) 2, 34, 407 
Ecuador 523 


El Chichon volcano (Mexico) 86, 7143, 
223, 391, 600 

Eldgja fissure volcano (Iceland) 234 

El Hoyo volcano (Nicaragua) 393 

Erta Ale (Ethiopia) 220, 223, 297, 607 

E-san volcano (Japan) 491 

Esmeralda (Parana, South America) 
119 

Etendeka (Namibia) 120 

Etna volcano (Italy) 107, 742, 143, 145, 
220,223,225 227A ZIG SOO SOME 
357, 390, 392, 455, 537, 596 

Eyjafjallajokull volcano (Iceland) 45 


Farallon de Pajaros (Mariana Islands) 
144 

Faeroe islands 249 

Fernandina volcano (Galapagos Is.) 97, 
569 

Fiji Islands 140 

Floating island“-lava flow (Mount St. 
Helens volcano, Washington) 264 

Fogo A pumice (Azores) 534 

Fondi di Baia (Italy) 352 

Fossa delle Felci volcano (Salina is- 
land, Italy) 505 

Fuego volcano (Guatemala) 26, 7147, 
372, 379 

Fugen-dake (Unzen volcano, Japan) 
167 

Fukutoku-Okanoba volcano (Japan) 
224, 298 


Galapagos hot spot 108 

Galapagos Islands 97, 566 

Galeras volcano (Colombia) 142, 220, 
223, 298, 299, 301, 390, 392, 454, 
536, 605, 610 

Gallucio Tuff (Roccamonfina volcano, 
Italy) 468 

Gamalama volcano (Indonesia) 536, 
606 

Germany 249 

Geysers geothermal area (California) 
142 

Glass Mountain dome (California) 496 

Goat Rocks dome (Mount St. Helens 
volcano, Washington) 264 

Gollu Dagi volcano (Turkey) 588 

Gramado (Parana, South America) 119 

Gran Canaria (Canary Islands) 155 

Greenland 120 

Grimsvotn volcano (Iceland) 233 

Guagua Pichincha volcano (Ecuador) 
389, 524 

Guatemala 379, 452, 566 


Haleakala volcano (Maui, Hawaii) 74, 
204 

Halemaumau crater (Kilauea volcano, 
Hawaii) 190 

Haroharo volcanic center (New Zea- 
land) 416 

Hawaii 33, 63, 74, 190, 204, 566 

Hawaiian hot spot 108 

Hawaiian Volcano Observatory 191 


Heard Island volcano (Indian Ocean) 
140, 300 

Heimaey volcano (Iceland) 21 

Hekla volcano (Iceland) 56, 377 

Hilo (Hawaii) 33 

Hlaupgeirabotn (Iceland) 52 

Holland 249 

Hotamisdag (Turkey) 591 

Hudson volcano (Chile) 390 

Hvaldalsa river valley (Iceland) 47 

Hvalnes peninsula (Iceland) 50 

Hvalnesfjall (Iceland) 46 

Hvasshjalli (Iceland) 48 

Hverfisfljot river (Iceland) 234 


Iceland 17, 33, 45, 67, 233, 278, 362 

Icelandic Rift Zone 370 

lliwerung volcano (Indonesia) 609 

lrazu volcano (Costa Rica) 142, 144, 
220, 223, 225, 298, 300, 302, 391, 
393, 443, 537 

lrimote-jima (Japan) 300 

Isabela island (Galapagos Islands) 569 

Italy 467 

Ixtaccihuatl volcano (Mexico) 27, 585 

Iztaccihuatl volcano (Mexico), see Ix- 
taccihuatl 

Izu-Tobu volcanic field (Japan) 299, 
536 


Jalpatagua fault (Guatemala) 26 

Japan 166, 438 

Java island (Indonesia) 327 

Juan de Fuca plate (Pacific Ocean) 489 

Juan de Fuca Ridge (Pacific Ocean) 
606 


Kahoolawe island (Hawaii) 74, 204 

Kalapana (Hawaii) 34 

Kalapana Gardens (Hawaii) 34, 409 

Kapa’ahu (Hawaii) 34 

Karkar volcano (Papua New Guinea) 
597 

Karoo Igneous Province (S Africa) 64, 
120 

Katmai volcano (Alaska) 471 

Katsurajima island (Japan) 438 

Kavachi volcano (Solomon ls.) 223 

Kawah ljen volcano (Indonesia) 563, 
606 

Kilauea volcano (Hawaii) 1, 33, 74, 98, 
(4d Syl 45 220,02234225, 297, 
299, 302, 390, 393, 407, 456, 491, 
537, 569, 596, 605, 607, 609 

Kilauea Iki Crater (Hawaii) 58, 213 

Kirishima volcano (Japan) 491 

Kirkjubaejarklaustur (Iceland) 237 

_ Kita-Kamikoba (Japan) 166 

_ Kliuchevskoi volcano (Kamchatka) 740, 
454, 537, 604, 605, 608, 609 

Kocadag Taskesiktepe dome (Turkey) 
588 

_ Koolau volcano (Hawaii) 201 

_ Korea 322 

Kozu-shima volcano (Japan) 740, 142, 
219, 224, 392, 609 

Krafla volcano (Iceland) 56, 236, 362 

Krakatau volcano (Indonesia) 224, 297, 
302, 537 

Krasak river (Indonesia) 328 

_ Krossanesfijall (Iceland) 46 

Kudriavy volcano (Kurile Islands) 299 


Kupaianaha (Kilauea, Hawaii) 2, 33, 
190, 407 

Kupaianaha flow field (Hawaii) 33 

Kusatsu-shirane volcano (Japan) 294 


Laacher See volcano (Germany) 172, 
467 

Laguna Catemaco (Mexico) 86 

Laguna Sontecomapan (Mexico) 89 

Lake City caldera (Colorado) 353 

Laki fissure volcano (Iceland) 233 

La Laja-Deposito formation (Mexico) 
87 

Lamington volcano (Papua New Gui- 
nea) 162 

La Primavera caldera (Mexico) 55 

Langila volcano (Papua New Guinea) 
141, 144, 145, 222, 224, 298, 300, 
302, 389, 392, 455, 538 

Lascar volcano (Chile) 142, 144, 454, 
610 

Las Cumbres volcano (Mexico) 575 

Lassen volcano (California) 7142 

Latera caldera (Italy) 110 

Little Glass Buttes (Oregon) 148 

Little Glass Mountain (California) 148, 
496 

Llaima volcano (Chile) 279 

Loma Grande (Mexico) 575 

Lon (Iceland) 46 

Long Valley caldera (California) 142, 
3533/0 

Lonsfjordur (Iceland) 46 

Loowit Canyon (Mount St. Helens vol- 
cano, Washington) 489 

Lyttelton (New Zealand) 440 


MacKenney cone (Pacaya volcano, 
Guatemala) 27 

Mageik volcano (Alaska) 586 

Mammoth Lakes (California) 496 

Manam volcano (Papua New Guinea) 
WL CE als) Z|, AD, ZY, PAS, 
300, 302, 390, 456, 538, 604, 606 

Marapi volcano (Indonesia) 143 

Maroa volcano (New Zealand) 395 

Masaya volcano (Nicaragua) 393, 605, 
607 

Maui (Hawaii) 204 

Mauna Iki (Kilauea volcano, Hawaii) 
190 

Mauna Kea volcano (Hawaii) 43, 214 

Mauna Loa volcano (Hawaii) 42, 74, 
98, 191 

Mauna Ulu (Kilauea volcano, Hawaii) 
2, 190 

Mayon volcano (Philippines) 307, 389, 
391, 560 

Mayu-yama (Unzen volcano, Japan) 
167 

McKay Head (Canada) 64 

Medicine Lake caldera (California) 142, 
497 

Merapi volcano (Indonesia) 145, 224, 
AM, Eloy, ET 

Merbabu volcano (Indonesia) 327 

Mexican Volcanic Belt 85 

Mexico 85, 571 

Michoacaén-Guanajuato volcanic field 
(Mexico) 91 

Mid-Atlantic Ridge 46 

Middle America Trench 86, 452 


X| 


Mizunashi River (Japan) 170 

Mogan Formation (Canary Islands) 155 

Mogollon-Datil volcanic field (New 
Mexico) 

Momotombo volcano (Nicaragua) 393 

Mono Craters (California) 496 

Montagne Pelée volcano (Mount Pelé; 
Martinique) 339 

Montana de las Carboneras (Gran Ca- 
naria) 156 

Monte dei Porri volcano (Salina island, 
Italy) 505 

Monte di Procida (Campi Flegrei cal- 
dera, Italy) 344 

Monte Cimino volcanic centers (Italy) 
An 

Montefiascone ignimbrite (Italy) 117 

Monte Gauro tuff cone (Italy) 344 

Monte Pio (Mexico) 87 

Mount Pinafore (Antarctica) 274 

Mount Rainier volcano (Washington) 
264 

Mount Shasta volcano (California) 142 

Mount Spurr volcano (Alaska) 7417, 
142, 145, 219, 223, 225, 298, 299, 
302, 390 

Mount St. Helens volcano (Washing- 
ton) 162, 169, 264, 373, 376, 421, 
475, 481, 489, 528 

Muddy River (Washington) 268 

Mullach Sgar (Scotland) 59 

Mutnovsky volcano (Kamchatka) 609 


Namibia 120 

Nansatsu District (Japan) 563 

Napoli (Italy) 311, 343, 358, 469 

Nazca Plate 107 

Neapolitan Yellow Tuff (Italy) 311, 343 

Nevado del Ruiz volcano (Colombia), 
see Ruiz 

Newberry caldera (Oregon) 496 

New Jersey (USA) 64 

New Zealand 347 

Ngauruhoe volcano (New Zealand) 608 

Niigata-Yake-yama volcano (Japan) 
300 

Nii-jima volcano (Japan) 219, 222, 224, 
3927609 

Nisida tuff cone (Italy) 344 

North Mountain (Canada) 63 

Northeast crater (Etna volcano, Italy) 
597 

Northern Anatolia (Turkey) 588 

Northern Volcanic Zone (South Ameri- 
ca) 523 

Norway 249 

Novarupta volcano (Alaska) 162, 378, 
471 

Nova Scotia (Canada) 63 

Nyamuragira volcano (Zaire) 143, 145, 
220, 223 


Okataina volcanic center (New Zea- 
land) 416 

OI Doinyo Lengai volcano (Tanzania) 
145, 220, 223, 225, 455, 607 

Onano Formation (Italy) 115 

On-take volcano (Japan) 294, 297 

Oraefajokull volcano (Iceland) 59 

Orakonui Ignimbrite (New Zealand) 
396 
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Orta-Sakaeli (Turkey) 588 

Orvieto (Italy) 110 

Oshima volcano (Japan) 536 
Osservatorio Vesuviano (Italy) 358 
Orizaba valley (Mexico) 580 
Oskjuvatn caldera lake (Iceland) 362 


Pacaya volcano (Guatemala) 147, 220, 
379, 496 

Pacaya composite volcano (Guate- 
mala) 25 

Pagan volcano (Mariana Islands) 742, 
392, 538, 609 

Palin shear zone (Guatemala) 26 

Palisades (USA) 64 

Pantelleria island (Italy) 55 

Parana (Brazil) 119 

Parana lavas (South America) 119 

Parana continental flood basalt prov- 
ince (South America) 119 

Paranapanema (Parana, South Ameri- 
ca) 119 

Paricutin volcano (Mexico) 91 

Pauahi Crater (Hawaii) 2 

Pavlof volcano (Alaska) 596 

Pico de Orizaba volcano (Mexico) 86, 
298, 571 

Pinatubo volcano (Philippines) 140, 
143, 145, 221, 222, 390, 491, 569, 608 

Pine Creek (Washington) 268 

Pitanga (Parana, South America) 119 

Pitigliano (Italy) 116 

Piton de la Fournaise volcano (Réu- 
nion) 227 

Pitt’s Head Tuff (Wales) 163 

Platanar volcanic center (Costa Rica) 
443 

Poas volcano (Costa Rica) 142, 144, 
145, 220, 223, 294, 298, 300, 302, 
391, 393, 443, 537, 605 

Poggio Pinzo (Italy) 116 

Pollara tuff ring (Salina island, Italy) 
504 

Popayan (Colombia) 289 

Popocatépetl volcano (Mexico) 391, 
537, 585, 605 

Porvenir volcano (Costa Rica) 444 

Puketarata tuff ring (New Zealand) 395 

Pululagua caldera (Ecuador) 523 

Pumice Plain (Mount St. Helens volca- 
no, Washington) 491 

Punta di Perciato (Salina island, Italy) 
505 

Puracé volcano (Colombia) 289 

Putih river (Indonesia) 329 

Pu’u Halulu (Hawaii) 2 

Pu’u O’o (Kilauea volcano, Hawaii) 1, 
408 

Pyramid Peak (Ruapehu volcano, New 
Zealand) 548 


Quarto (Italy) 344 

Queen’s Bath (Hawaii) 36 

Quilotoa volcano (Ecuador) 524 
Quito (Ecuador) 523 

Quizapu volcno (Chile) 375, 481, 496 


Rabaul caldera (Papua New Guinea) 
141, 144, 145, 220, 222, 224, 298, 
300, 302, 370, 390, 392, 456, 538, 606 

Rangipo desert (New Zealand) 178 


Raoul Island volcano (Kermadec Is- 
lands) 397 

Raudholar volcano (Iceland) 234 

Reydara Intrusion (Iceland) 46 

Reykjanes peninsula (Iceland) 

Reykjanes Ridge (Iceland) 227 

Ribeira (Parana, South America) 119 

Rincon de la Vieja volcano (Costa Rica) 
HON, WM LAY, Zep C25, KYA, SSL 

Rio Metapa valley (Guatemala) 26 

Rio Vinagre (Colombia) 289 

Rio Vinagre fault (Colombia) 295 

Rivi volcano (Salina island, Italy) 505 

Roccamonfina volcano (Italy) 467 

Rodeo village (Guatemala) 27 

Royal Gardens (Hawaii) 34 

Royal Gardens kipuka (Hawaii) 36 

Ruapehu volcano (New Zealand) 747, 
222, 116, 299,391, 538, 547, 609 

Ruiz volcano (Colombia) 291, 491, 597 

Rumble V seamount (New Zealand) 
144 


Saba island (Netherlands Antilles) 747 
Sakurajima volcano (Japan) 741, 144, 
(AN), 22, PL, PHS), ASKS}. X00), AO, 

390, 392, 455, 538, 606, 609 

Salina island (Italy) 504 

San Cristobal volcano (Nicaragua) 393 

Sanganguey volcano (Mexico) 95 

San Martin Pajapan (Mexico) 86 

San Martin Tuxtla volcano (Mexico) 85 

San Severino (Italy) 344 

Santa Maria volcano (Guatemala) 26, 
376, 380, 569 

Santa Martha (Mexico) 86 

Santiaguito volcano (Guatemala) 26, 
141, 379, 569, 581 

Santorini volcano (Greece) 373 

Sao Miguel island (Azores) 534 

Satsuma-lwo-jima volcano (Japan) 491 

Scotland 67, 249 

Seguam volcano (Aleutian Islands) 
299, 536, 609 

Semeru volcano (Indonesia) 224 

Serra Geral escarpment (Brazil) 119 

Sessa Aurunca (Italy) 471 

Sheveluch volcano (Kamchatka) 3917, 
455, 537, 606, 608, 609 

Shimabara city (Japan) 170 

Shimabara peninsula (Japan) 167 

Shimane peninsula (Japan) 438 

Showa Shinzan dome (Usu volcano, 
Japan) 491 

Sierra de Santa Martha (Mexico) 86 

Sierra Negra volcano (Mexico) 586 

Sierra Nevada de Coconucos volcanic 
chain (Colombia) 289 

Skaergaard layered complex 58 

Skafta river (Iceland) 233 

Skagi (Iceland) 60 

Skessa tuff (Iceland) 51 

Slaufrudalur Intrusion (Iceland) 46 

Smith Rocks (Japan) 223 

Snaefellsnes peninsula (Iceland) 59 

Socorro volcano (Mexico) 307 

Sonoma Volcanics (California) 30 

Soropati volcano (Indonesia) 327 

South (or Southwest) Rift Zone (Ki- 
lauea volcano, Hawaii) 2, 190 

Southeast Crater (Etna volcano, Italy) 
S57 OO, 


Southwest Rift Zone (Mauna Loa vol- 
cano, Hawaii) 201 

Spurr volcano (Alaska), see Mount 
Spurr volcano 

St. Kilda (Scotland) 59 

Stromboli volcano (Italy) 142, 143, 220, 
Pye, XO, BIG, NS), DET), SY 

Surtsey volcano (Iceland) 17 

Suwanosejima volcano (Japan) 740, 
224, 298, 392, 455, 538, 608 

Sveinagja fissure volcano (Iceland) 363 


Tangaroa seamount (New Zealand) 
144 

Tangkuban Parahu volcano (Indonesia) 
297 

Taupo Volcanic Zone (New Zealand) 
177, 395, 414 

Taupo volcano (New Zealand) 178, 
353, 376, 467, 475, 534 

Taurus range (Turkey) 588 

Tejeda Caldera (Gran Canaria) 155 

Terceira island (Azores)14 

Termales de Coconuco (Colombia) 294 

Termales de San Juan (Colombia) 294 

Teteltzingo crater (Pico de Orizaba vol- 
cano, Mexico) 576 

Texmalaquilla village (Mexico) 575 

Thingmuli (Iceland) 46 

Thorsmork ignimbrite (Iceland) 51 

Tlacohuatl valley (Mexico) 571 

Tliapa valley (Mexico) 571 

Toba caldera (Indonesia) 373 

Tokachi volcano (Japan) 600 

Torfajokull volcano (Iceland) 45 

Torfajokull rhyolites (Iceland ) 51 

Trans Mexican Volcanic Belt 571 

Turrialba volcano (Costa Rica) 144, 
145, 220, 223, 300, 443 

Tuxtla Volcanic Field (Mexico) 85 

Tyrrhenian Sea 345, 504 


Ulawun volcano (Papua New Guinea) 
301, 390, 392, 456, 538 

Ungaran volcano (Indonesia) 327 

Unzen volcano (Japan) 141, 144, 145, 
221, 222, 225, 166, 298, 300, 302, 
390, 392, 455, 537, 569, 604, 607, 609 

Usori caldera (Japan) 491 

Urubici (Parana, South America) 119 


Valle del Bove (Etna volcano, Italy) 
107, 359 

Valley of Ten Thousand Smokes (Alas- 
ka) 43, 172 

Vatnajokull icecap (Iceland) 236 

Veidivotn fissure volcano (Iceland) 59 

Veniaminof volcano (Alaska) 607 

Veracruz (Mexico) 85 

Vesturhorn Intrusion (Iceland) 46 

Vesuvio (Vesuvius) volcano (Italy) 566 

Villarrica volcano (Chile) 143, 219, 224, 
298, 299 

Viterbo (Italy) 115 

Volcan Yohualtajapan (Mexico) 88 

Vulcano volcano (Italy) 110 

Vulsini volcano (Italy) 


Waiaka Pond (Hawaii) 36 
Waikupanaha Pond (Hawaii) 36 
Wall Mountain Tuff (Colorado) 164 


Whangaehu River (New Zealand) 177, Yasur volcano (Vanuatu) 302 
548 Yellowstone Caldera (Wyoming) 370 
White Island volcano (New Zealand) Yohualtapan (Mexico) 86 


141, 222, 299, 302, 538, 553, 606 
Whorneyside Tuff (England) 347 
Wurlali volcano (Indonesia) 302 
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Zao volcano (Japan) 222 
Zhupanovsky volcano (Kamchatka) 609 
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